Worldwide diversity and distribution of the malaria vaccine candidate MSP1-42: Implications for vaccine design  by Wapling, J. et al.
1T
F
S
D
T
R
W
c
J
B
1
G
2
3
p
w
c
c
g
s
t
h
i
o
s
(
f
s
a
w
e
l
f
o
q
s
d
1
hInternational Journal of Infectious Diseases 16S (2012) e317–e473
Contents lists available at ScienceDirect
International Journal of Infectious Diseases
journa l homepage: www.e lsev ier .com/ locate / i j id5th International Congress on Infectious Diseases (ICID) Abstractsype: Poster Presentation
inal Abstract Number: 48.037
ession: Vaccines & Vaccine Development
ate: Friday, June 15, 2012
ime: 12:45-14:15
oom: Poster & Exhibition Area
orldwide diversity and distribution of the malaria vaccine
andidate MSP1-42: Implications for vaccine design
. Wapling1,∗, P. Ramsland2, I. Mueller3, P. Siba1, J. Reeder2, A.
arry3
PapuaNewGuinea Institute ofMedical Research, Goroka, PapuaNew
uinea
Burnet Institute, Melbourne, Australia
Walter and Eliza Hall Institute, Melbourne, Australia
Background: Infection with the parasite Plasmodium falci-
arum is associated with the greatest burden of malarial disease
orldwide. Despite much investment, an effective malaria vac-
ine remains elusive. Formation of multivalent subunit vaccines
ontaining P. falciparum blood stage antigens known to be a tar-
et of the natural human immune response is a current vaccine
trategy. The C-terminal fragment of the Merozoite Surface Pro-
ein 1 (MSP142) is such a vaccine candidate antigen. However the
igh levels of diversity in this antigen may restrict vaccine efﬁcacy
f not appropriately considered. To provide a global perspective
f MSP142 diversity, this study analysed all available MSP142
equence data together with new data from Papua New Guinea
PNG).
Methods: The MSP142 DNA sequence from 59 isolates obtained
rom two parasite populations in PNG were compared to MSP142
equence data collated from online databases and published liter-
ture. Genetic diversity, population structure and natural selection
ere measured.
Results: A total of 267 MSP142 sequences from seven malaria
ndemic countries were analysed. Of the two MSP142 allele fami-
ies, the majority of sequences (88%) belonged to the MAD20 allele
amily, and the remainder to the K1 family. K1 sequences consisted
f ﬁve non-synonymous haplotypes which occurred at varying fre-
uencies in three countries; Iran, Thailand and PNG. In the MAD20
equences 74 non-synonymous haplotypes were identiﬁed. The
istribution of MAD20 haplotypes was geographically inﬂuenced,
201-9712/$36.00
ttp://dx.doi.org/10.1016/j.ijid.2012.05.005and many haplotypes were found in only a single country popula-
tion. Of the haplotypes currently employed in vaccine trials, 3D7
was absent or found at low frequencies in country populations,
while FVO/K1 was restricted to the Asia-Paciﬁc. The minimal num-
ber of haplotypes required to achieve 50% coverageworldwidewas
eight. Restricting this analysis to the 12 polymorphisms in MSP142
that show evidence of balancing selection resulted in 56% coverage
on inclusion of the three most common haplotypes.
Conclusion: This investigation reiterates the call for genetic
diversity to be considered in malaria subunit vaccine design, as
careful consideration of the population genetics might provide a
diversity-covering approach.
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Background: Rotavirus (RV) is the single most common cause
of severe gastroenteritis (GE) in children aged <5 years worldwide.
Data on the burden and epidemiology of RV disease in Lebanon is
limited. Therefore, this study aimed to determine the attributable
fraction (AF) of RVas the etiologic agent ofGE, RV straindistribution
and seasonality of RVGE in children aged <5 years in Lebanon.
Methods: This multicenter, hospital-based surveillance con-
ducted between May 2007 and May 2008, enrolled children <5
years hospitalized with GE episodes. Stool samples were tested
